Host blood proteins and peptides in the midgut of the tick Dermacentor variabilis contribute to bacterial control.
Antimicrobial midgut proteins and peptides that result from blood digestion in feeding American dog ticks Dermacentor variabilis (Say) were identified. Midgut extracts from these ticks showed antimicrobial activity against Micrococcus luteus, regardless of whether they were challenged with peptidoglycan, blood meal components, rabbit blood, Bacillus subtilis, Escherischia coli or Borrelia burgdorferi. However, no peptide band co-migrating with defensin was found in midgut extracts from the challenged ticks. Partial purification of the midgut extracts using C(18) Sep Paks and gel electrophoresis showed the presence of 4 distinct bands with rMW 4.1, 5.3, 5.7 and 8.0 kDa identified by tryptic digestion-mass fingerprinting as digestive fragments of rabbit alpha-, beta-, gamma-chain hemoglobin, and rabbit ubiquitin. No evidence of varisin, a defensin previously identified in the hemolymph of D. variabilis, was found in the tryptic digest, although varisin was found in a hemocyte lysate using the same methods. However, varisin transcript was detected in midgut cell lysates. Also present in all midgut samples was a cluster of 3 overlapping bands with rMW 13.0, 14.1 and 14.7 kDa which were identified by tryptic-digestion LC-MS and MALDI-TOF as rabbit alpha- and beta-chain hemoglobin (undigested) and transtherytin. Lysozyme transcript was detected in midgut cell extracts but the peptide was not. Studies done on other tick species demonstrated that hemoglobin digestion resulted in antimicrobial fragments. Antimicrobial hemoglobin fragments (including fragments larger than any reported previously) also were found in D. variabilis, as well as ubiquitin, a peptide known to occur as part of an antimicrobial complex in vertebrate leukocytes. In addition, we noted that Borrelia burgdorferi spirochetes were not lysed in the midgut lumen, which would be expected if defensin and lysozyme were active in this location. In this respect, the midgut's response to microbial challenge differs from that of the hemolymph. In summary, the midgut's antimicrobial activity appears to be primarily a byproduct of hemoglobin digestion rather than expression of immune peptides and proteins.